As the significance of public opinion and practice for energy system change has become more widely understood, an expanding body of work is investigating drivers of social and public acceptance of a wide diversity of energy technologies, both infrastructure and end-user applications. The literature is large and spans multiple contexts, methods, theoretical and disciplinary perspectives and paradigms. While this diversity is in many ways healthy, experience suggests that it can be confusing for those without close knowledge of its constituent parts. Here we set out a framework for thinking about energy technology 'acceptance' that is relatively neutral in normative and theoretical terms, while acknowledging that a full integration of perspectives and complete theoretical neutrality are not possible. We do not claim a comprehensive review base, but draw on our experience to illustrate the diversity of what we regard as the more influential perspectives in the literature.
Introduction
Energy and environmental targets imply significant changes to energy systems. In particular, decarbonising those systems while ensuring sustainable, affordable supply, has major ramifications for publics asked to accept new energy infrastructure and technologies and to change patterns of demand [1] . Related public opinion, perceptions, acceptance, attitudes, behaviour, values and practices have all become matters of importance for governments, the energy industry and academics alike [2] [3] [4] [5] . In particular, the way in which some renewable and non-renewable energy infrastructures have faced opposition from the local communities where they are constructed, while others coexist harmoniously with local communities [6] [7] [4] , has contributed to an increasing interest in understanding the factors driving societal and public reactions. In general in the energy field, social acceptance has increasingly come to be regarded as a one issue among many that shape the successful implementation of new developments and policies. In a sense, social acceptance has become one of the most policy-relevant social science concepts in the field of energy technologies.
In line with this tendency, a substantial number of sociological and psychological studies have investigated, in the last decades, the levels and drivers of social and public acceptance of a wide diversity of energy technologies and applications. These studies have taken place in multiple contexts, from the country level to the local and household level. Sociological approaches have generally not used or emphasized the term 'acceptance', but the insights gained nonetheless have a strong bearing on understanding energy technology and policy acceptance (e.g. [8] ). Often, though, acceptance has been more centrally a part of the researchers' perspective, as in nationally representative or case specific attitude surveys [9] [10] . The number of relevant studies is substantial: even the number of nationally-specific studies, i.e. in a single country, can run to hundreds and span public attitudes and levels of acceptance with respect to nuclear energy, hydrogen, CCS, wind, biomass plants and other renewable and low carbon energy technologies [11] [12] . Similarly, a wide variety of studies based on different approaches and methodologies, mainly case studies, have been thematically-focused, addressing key elements involved in the interaction between energy developments and host communities [13] .
This recognition that public acceptance is an influence on technology development, installation and use has raised many questions about the complexity of processes shaping public responses to energy technologies and infrastructures at different levels [2] . It has also raised questions about its policy and practical implications [14] and about the conceptual, definitional and methodological basis of research on social and public acceptance in this area [15] [16] [17] . Although there have been significant contributions in terms of describing the social and public acceptance of various energy technologies in multiple contexts, as well as in terms of understanding the factors influencing this, there arguably remain not only conceptual and analytical issues yet to be clarified and pursued, but also the matter of competing or alternative paradigms has become somewhat vexed in the sense of sometimes becoming polarized in terms of preferred perspectives [18] .
Our contribution in this area is intended firstly to be definitional and typological, something that we view as being important for enhancing the effectiveness of acceptance work [19] . This call for a revisiting of definitions of public acceptance of technologies in general is not new [20] : the latter is from 1987, refers to the "significant definitional problems attached to each of the concepts 'public', 'acceptance' and 'new technologies' and the need to provide working definitions of these. Secondly, though, we also aim to set out a simple framework intended to bridge perspectives through its generality, while recognizing that at specific levels of attributed causality and conception, sociological, psychological and technical accounts have marked and ultimately irreconcilable differences [21] [22] . Yet despite these differences, there are points of contextual connection in sociological and psychological accounts of energyrelated behavior [23] [24] [25] . That is, while epistemological and perspectival differences cannot be bridged in their own terms, their referent contexts are shared, even if these are characterized in different ways.
There are other proposals for synthesizing the variety of contextual and psychological factors operative in this context [26] [27] , both in agreement with each other and built upon here by drawing on Wustenhagen et al [15] . However we seek to add to such syntheses in several ways. Firstly by emphasizing, distinguishing and classifying in terms of the main levels at which acceptance can be studied, and distinguishing the main classes of referential object, distinctions that are apparently simple, but which nonetheless we consider too often obscured by variable-level and cases-specific detail. Secondly, we provide an overview of a number of theories and perspectives that we believe to be influential, reflecting personal involvement in and perceptions of the field, rather than bibliometric study. Thirdly, we also discuss the differing policy implications of alternative perspectives. For example, while sociological perspectives arguably have considerable explanatory value, they also pose significant policy challenges, ultimately implying wholesale changes to deep social structures [22] . The psychological focus on changing attitudes and behavior through messaging may be viewed by contrast as insufficiently attentive to structural context, but it is not difficult to see why this may be a more attractive option for those responsible for policy budgets in this context.
It is notable that one of the more pragmatic accounts of practice theory as set alongside other perspectives is [28] , which takes a direction towards recognizing the value of multiple levels of analysis that we would encourage, is in the grey rather than academic literature. While there is in general a recognition of the need for more systematic research on social and public acceptance of energy technologies, driven by a perceived need for coherent theoretical frameworks, explicit definitions of concepts and the use of innovative methodological tools [29] [32] , it is arguably not straightforward to produce integrative frameworks that are both clear and comprehensible for non-specialists, while also being satisfactory to those either with strong disciplinary affiliations in the social sciences, or to those simply aware of the real differences in the ways in which different perspectives within the social sciences approach 'acceptance' of energy technologies.
With the above in mind, and reflecting the view that it is preferable to set out even a simple framework rather than leave those new to the literature to make their own sense of it over time, the purposes of this paper are: (a) to provide a broadly applicable analytical framework for the study of the social acceptance of energy technologies, infrastructures and applications; and (b) to identify a set of definitional research challenges and questions intended to support further research across paradigms. The intention is to provide an analytic framework that is of broad relevance, rather than to be strongly subscriptive to, or advocative of, any particular theoretical perspective. That said, we are very aware that concepts cannot be wholly theory-free and that this inevitably colours attempts to be integrative, even if this is at a general and referential level.
As the term 'acceptance' would seem to have its origins in the discourse of technology diffusion, we take the diffusion concept of acceptance as a starting point in our discussion of theory below. Overall, the analytic framework aims to encapsulate a broad range of acceptance usage and conceptualization, distinguishing rather than conflating, with a view to aiding specificity. While cautious of advocating the mixing of ontologies [33] , we have sympathy for the bricoleur's pragmatic principle of acknowledging value in a range of perspectives [34] and hence the value not only of deploying multiple perspectives and methods to shed different types of light on different aspects of a problem, but also of finding ways by which the knowledge gained thereby can be at least partially integrated.
The paper is structured as follows. In section 2, we describe our method, introduce the role of social acceptance in technology implementation and adoption and set the scope of the study. Section 3 provides the elements of an analytical framework for studying the social acceptance of energy technologies. Section 4 discusses some of the methodological challenges that, in our view, the psycho-social research on the social acceptance of energy developments faces.
Materials and methods

Scoping
In terms of bounding the study, our analysis is intended to be relevant to both sociological and psychological accounts, but it is illustrative rather than comprehensive. We are cognisant the variety of disciplinary and indeed paradigmatic perspectives applied to understanding individual and societal reactions to energy technologies and developments [35] [23], but focus primarily on those perspectives that we perceive to be notable. These perspectives include economics (emphasizing rational choice models, investment behaviour and pricing policy); environmental sociology (emphasizing equity, process, policy and institutions; also practice and habit-related theory; and social norms); and social psychology (emphasizing motivation; risk perception; place and identity; and behavioural theories connecting norms, values, behavior and a variety of mediating variables) 1 . Examples are chosen so as to illustrate the approach, again using informed judgement rather than any codified method.
To support our analytical framework as well as our view of key methodological challenges, we refer to examples of conceptual studies from the above perspectives, supported by a broader selection of empirical studies dealing with the social and public acceptance of energy technologies in various contexts (see <appended Table 1> ). The selection of the latter studies is based firstly on the presence of explicit, acceptancespecific conceptual development, drawn from academic database search with the keywords [social acceptance or public acceptance or public attitudes and energy technologies or <a range of specific energy technologies>]. In addition to the explicit, acceptance-specific selection criteria above, we have sought to provide comparison across energy technology types. The studies examined relate to acceptance of seven types of energy technologies at the three different levels identified in our analytical framework below: wind power (onshore and offshore); carbon capture and storage (CCS); biomass; nuclear; tidal; hydrogen; solar energy (photovoltaic and thermal). These particular technologies, while not a comprehensive list, include the main low carbon technologies typically considered at or near market and hence referred to in international energy scenarios (e.g. [36] ).
Theory
Alternative approaches to the social acceptance of technologies
In this section we summarise a variety of acceptance-related perspectives, as a precursor to a general framework. The primary, but not exclusive, focus is on energy technology acceptance. Table1 summarises some notable contributions, with the selection reflecting our experience rather than (for example) citation indices.
One of the first modern 2 references to technology acceptance in general may be in the context of technology implementation and adoption from the perspective of the diffusion of innovation model [37] . This simplistic but arguably nonetheless influential, linear view sees acceptance as occurring during the second and the third stages of a technology adoption process (the persuasion and decision stages), at which point individuals (or any other decision making unit) are held to form a favorable or unfavorable attitude toward the innovation and to take a decision to adopt or reject the technology. Acceptance or rejection is also viewed as following a knowledge stage, when individuals, stakeholders and decision makers are exposed to the technology, and precedes the following stage of confirmation and the actual use of the innovation. An implementation and subsequent confirmation stage follow, when the individuals, stakeholders and decision makers finalize their decision to continue using the technology, and are the last steps of the process of adoption [37] .
From this perspective, generally focused on the application level (according to our analytical framework below), for a particular technology to be implemented in and by a given group, it has to be first accepted, that is, positively evaluated, by the members of that group. Similarly the inverse is also possible. Although arguably of more value as a heuristic for drawing attention to particular aspects of acceptance than as a literal representation of the processes involved, this general approach underpins much research on technology acceptance in energy and other sectors, ranging across, for example: information technology [38] , driver support systems [39] , genetic manipulation [40] and nanotechnology [41] .
The heuristic also allows us to locate much of the psychological and behavioural economics literature at the persuasion and decision stages, with differing perspectives and emphases in relation to the causality and processes involved. By contrast, the sociological literature gives greater emphasis to the ways in individuals are connected to -and are in part a product of -their social and physical (including technological) environments. Table 1 provides examples of disciplines, theoretical perspectives, illustrative authors and corresponding synopses of how acceptance is viewed. As studies sometimes draw on more than one perspective, authors and studies may share the attributes of more than one category. As stated, examples are based on author judgement of their value to those not familiar with the entirety of the literature, principally by virtue of their clearly representing a particular perspective. The content is also informed by previous reviews [11] [12] . Table 1 An illustrative selection of perspectives on acceptance of energy technologies
A wide-ranging set of perspectives that include attention to:  The social, economic, political and technological context of individuals that shape and constrain attitudes and behavioural responses to lowcarbon energy and associated risks  P es from the sociology of consumption, in which behaviour, habits and routines are viewed as shape attitudes, rather than vice versa Table 1 : the relevant literature numbers thousands of papers and these are a personal, illustrative selection. Substantial reviews are available that also consider tangentially relevant perspectives such as science and technology studies [11] [12] . Further examples of individual papers are referred to in the main text.
As alluded to elsewhere in the paper, some if not many of the differences in perspective cannot be bridged in their own terms. For example, from a psychological perspective, attitudes are a key focus and are typically held to be comprised of three components: cognition (knowledge and beliefs), affect (emotional response) and behaviour (past and current behavioural response). These three components have also been ascribed to risk perceptions, as a particular form of attitude [62] . From a behavioural economics perspective [63] , economic and 'rational' decision-making by citizens is flawed and stands to benefit from insights from the psychological literature. This can be contrasted with approaches that favour deliberative decision-making [64] . Yet from a sociological perspective, behaviour is not viewed as driven by conscious deliberation or 'choice'. In contrast to commonly used theories in social psychology (e.g., the Theory of Planned Behaviour [65] ), behaviour is not viewed as preceded by intention, but as the product of habit, 'routines' or practices that structure society [66] [22] . Given this variety, of which there is more than we list here, it should not be difficult to see why our efforts at integration are targeted at the limited purpose of aiding comprehension through a categorisation based on the contexts of acceptance.
Basic elements of an analytical framework
Why retain the term 'acceptance' in the context of energy technologies? Principally because the widespread use of the term makes it difficult to dispense with when seeking to provide and justify a classificatory overview. Despite the varied volume of work on social acceptance in relation to new energy technologies, the concept of acceptance itself has very often been taken for granted [14] [67]. Researchers and stakeholders alike use the concept of acceptance to refer to a range of objects: in relation to lay public attitudes towards types of energy technology, either in the abstract or implicitly or explicitly in relation to policy support; in relation to the position of policy actors on investments in specific energy technologies; in relation to support and opposition of specific energy developments at the local level; and/or in relation to the diffusion of energy applications at the household or the organizational levels. The concept of acceptance is also treated as a process disconnected from other dimensions of social reaction, or as simply an indicator of success. All of these uses and others are found in the papers that we have reviewed <Appended Table 1> , in addition to those cited in Table 1 .
In order to develop a framework with which to classify studies of social acceptance and hence assist particularly those new to thinking about social acceptance research in relation to energy, it is clear that we need to first start with a conceptualization of social acceptance that is as neutral as possible, while acknowledging that there are limits to what is possible in terms of theoretical neutrality. With this in mind we suggest the following definition of acceptance: "a favourable or positive response (including attitude, intention, behaviour and -where appropriate -use) relating to a proposed or in situ technology or socio-technical system, by members of a given social unit (country or region, community or town and household, organization)".
Acceptance thus defined first implies that a technological artefact or socio-technical system is developed or proposed. At its simplest, the concept of acceptance may then have a passive connotation and be used to simply denote the lack of an oppositional response. However, acceptance may also denote stronger, positive dimensions, such as support, interest, even admiration and so on. Acceptance tends to be regarded as one of the key dimensions of social reactions to energy technologies because developers need the acceptance, the willingness to accept and the actual use of their developments by external individuals and decision units. However even if we accept that acceptance is the key psycho-social dimension in the process of diffusion of energy technologies, acceptance is just one part of the broader phenomenon of how individuals, groups and societies interact with energy developments [68] [69]. In short, acceptance involves multi-dimensional, dynamic processes that are not only obscured by the single term, but which different perspectives view as the outcome -or part of -a variety of processes.
Arguably, the term 'acceptance' is as problematic as it is difficult to dispense with. As Batel et al [14] argue: "if we keep focusing on this term (social acceptance)-either purposefully or not-we are not only perpetuating the normative top-down perspective on people's relations with energy infrastructures, but we are also potentially ignoring all the other types of responses to those, such as support, or uncertainty, resistance, apathy, among others". Ricci et al. [67] also take the view that "'acceptance' itself is problematic as a concept" and that the current conception of acceptance "is too narrow and misses other key aspects and dimensions by which people make sense of new technologies and 'consume' them". One can reject the term NIMBYISM for its theoryladen, empirically dubious assertion of a simplistic relationship between proximity and objection [70] . Acceptance however, while in many ways equally simplistic in its obscuring of objects and processes, is arguably at least somewhat more neutral in its attribution of cause and more general in its breadth of application.
Having provided an operational definition of acceptance, we can establish three general principles relating to the social acceptance of energy technologies:
i. The social acceptance of a technology can be analyzed at three levels: macro, meso and micro, typically corresponding to: (a) the general, policy or country level; (b) the community, town or other geographically defined level; and (c) the individual entity level, such as households or organizations. These levels tend to correlate with different objects of acceptance: respectively, types of energy supply technology; specific energy infrastructure proposals or installations; and on-site energy applications that may be demand or supply side). ii. Social acceptance at the three levels may refer to the following differentiated components -depending on the subject of the acceptance: (a) public acceptance in the sense of individual consumers and citizens; (b) stakeholder acceptance in the sense of organizations without formal political objectives, but with an interest in the outcome; (c) political acceptance in the sense of policy support by governmental levels, agencies and political parties. iii. The internal structure of individual acceptance is composed of attitudinal elements (attitudinal acceptance), behavioral intentions and actual behaviors (behavioral acceptance). Acceptance includes beliefs and feelings (cognition and affect) about and in relation to an energy supply technology, infrastructure development or application, but also the willingness to accept or use the technology, and actual (public-sphere and private-sphere) behavior.
It is clear from the above that there are different levels or units of analysis with respect to acceptance. For example, a country may reject nuclear energy as a matter of policy, or a local community may oppose a specific shale gas project, or homeowners may or may not install small-scale wind energy applications. All these processes refer to the social acceptance of specific technologies, but the different levels at which social acceptance is referred to involve different processes and components of social acceptance. While it is not our purpose to detail the many different theoretical perspectives that have been developed to help explain these processes (for example, different political science accounts of policy formulation or sociological accounts of societal structuration [66] ), distinguishing between the three levels of analysis is an Acceptance of an energy infrastructure or facility at the local level (community acceptance). At this level, acceptance research has sought to understand the reaction of communities (comprising local decision makers, local stakeholders and local citizens) towards particular, proposed energy infrastructure. Research questions are related to the reaction of a community (a city, a small town, etc.) towards a specific energy infrastructure. For example, the reaction of a community towards a wind development, a proposed CO2 storage site, a shale gas extraction project, etc. The focus here is on the interaction of a community (including the individuals and the stakeholders that shape it) with physical fuel extraction, supply, production, conversion or storage infrastructure, or a project proposal in relation to these. 3. Acceptance of an energy application at the household and organization level (market acceptance). Research at this level has sought to investigate the reaction of actual and potential end-users and stakeholders (such as householders, investors or plant managers) towards particular demand and supply side energy applications (e.g. micro-generation technologies or more efficient appliances). The object of acceptance here is typically a specific energy application that can be installed within a home, business or organization and to which utility criteria are applied. Figure 1 summarises the above as a conceptual map, which is classificatory, focusing on the contexts of acceptance rather than focusing on theory or process. 
Social acceptance as a multi-actor phenomenon
At the three different levels, social acceptance can be considered a multi-actor phenomenon. Social acceptance may refer to the evaluative response of any decision unit in a society, ranging from individual members of the public; professional end-users; the many types of civil society group (including community groups, non-governmental organizations (NGOs), labor unions, indigenous groups, charitable organizations, faithbased organizations, professional associations, and foundations); companies and industry associations, politicians, academia, etc.
At the general and at the local level, it is useful to differentiate between three key groups of actors or social subjects to which acceptance refers: individual members of the public; organized political groups; and organized stakeholder groups (commercial, non-commercial and mixed). Hence, we can distinguish three dimensions or components of social acceptance at both levels, namely political acceptance, stakeholder acceptance and public acceptance. The classification is inevitably a heuristic in that an individual actor may fall into more than one group, given the social role that they play at a particular time. It is for this reason that we have differentiated by organizational level and social function rather than individual role, the former being less flexible than the latter (organisations tend to have formally constituted or more strongly instituted missions than individuals, who have multiple roles). Thus the actors in Table  2 , which provides a summary mapping of actor groups and social acceptance, may belong to more than one group. According to this classification, regulatory and political organizations operating at different scales, from local to national or international, provide a first component of societal acceptance. Political acceptance refers to the attitude or behavioral response towards the implementation or adoption of a proposed technology by decision makers and key members of the political system in a given society, community or town. Stakeholder acceptance refers to the members of the stakeholder groups in a social unit, that is, in a particular country or town. This might include the various groups of civil society, companies and industry associations that can affect or be affected by the proposed technology or development. Stakeholder acceptance constitutes another key component of social acceptance with profound effects on technology implementation as well as on the ways energy technologies and policies are framed [31] . Finally, public acceptance refers to the attitude or behavioural response to the implementation or adoption of a proposed technology held by the lay public of a given country, region or town. Individuals act as citizens who react in different ways to energy policies, technologies and infrastructures developed in their countries or cities (Stern, 2014) . At the household and organization level, acceptance by the end-users, including professional-users and lay-users, actual and potential, is the key component of social acceptance. This is often referred to, at this level, as market acceptance [15] but it also has psychological, social and political dimensions. End-users are active players who decide on appropriate technology for their particular circumstances, therefore influencing social acceptance in aggregate. Besides end-user acceptance, stakeholder acceptance also plays a role in this level. Here, it can refer to the acceptance by investors, technicians, industry representatives, local government officials, community representatives or any other category of individuals that can affect or be affected by the proposed energy application.
Research challenges and directions
Methodological diversity and tacit assumptions
Having built, from the review of empirical and conceptual studies, an analytical framework with which to both study and classify studies of the social acceptance of energy technologies, infrastructures and applications, a number of methodological and analytical challenges require consideration. In the following sections, we review some of these challenges and propose recommendations in terms of research directions and also practical resolution. The research challenges listed are not intended to be exhaustive in terms of social and behavioral research in relation to energy (broader lists are available elsewhere [74] ), but rather consist of issues that are arguably important in the context of achieving multi-perspectival insights on acceptance.
Research of public attitudes towards energy technologies has relied on a wide variety of designs and methods. In our selective review are examples of experimental and quasiexperimental designs (e.g. [75] in relation to CCS and [76] in relation to nuclear energy); observational and correlational designs based on conventional surveys [77] ; information choice questionnaires [78] and Q-method [79] ; case-specific questionnaires [80] ; qualitative designs based on case studies and qualitative field studies (with interviews and focus groups) [81] and mixed method designs combining questionnaires and interviews of end-users [82] .
Research diversity is not a challenge or problem per se, arguably indicating a healthy research field; however drawing consistent interpretation from results obtained via diverse methods and perspectives does raise a number of questions regarding complementarity and integration. Each design and method produces a particular type of knowledge, framed in a particular way, with a different purpose, scope, limitations and conditionality [83] . Yet use of mixed methods within a single research design, or attempts at the integration of results from different studies, does raise a number of issues. This is most stark when combining work typically labelled as either qualitative or quantitative. For example, case study research can be defined as "a research strategy which focuses on understanding the dynamics present within single settings" [84] . Case studies allow in-depth examination of process and situational factors, but generalizable inferences are tentative [85] and perhaps best made at an abstract level, with general relevance primarily being to other cases where similar processes operate [86] . Caseoriented researchers are often interested in the causal processes involved in particular outcomes in specific cases, such that they need to be sensitive to time, place, agency and process [87] [88] . By contrast, large scale surveys offer statistical representativeness and the potential for inferential models, though necessarily based on a relatively shallow level of questioning, highly conditional on question phrasing. Laddering -probing of reasons for responses is uncommon as it complicates analysis of questionnaire results, with qualitative response options in large scale questionnaires often delivering information that is difficult to use.
Mixed method studies seek to combine depth and breadth, but require additional resource, need to be careful to ensure internal consistency [86] and often raise objections or concerns [89] . Our position is that combining results obtained via different methods requires care not so much due to differing research epistemologies per se [90] , but rather because the distinction between qualitative and quantitative work is not as sharp as is often assumed [91] . That is, as Gorard argues: "research involving numbers is as interpretivist, and about meaning and judgement as much, as research without numbers" [92] . The similarities chiefly arise from the way in which numerical scales enclose and omit aspects of phenomena (often individual experience), just as qualitative research may condense qualitative information to themes through coding, with omission perhaps to a lesser degree (ibid). What matters in this context are the judgements involved in constructing both quantitative scales and qualitative themes and the subsequent direction of attention and choices as to what is salient. In short, little should be taken for granted when bringing results together.
Theoretical diversity further compounds issues of commensurability. For example, take the example of public responses to CCS that emphasize the role of information and rational choice [78] on the one hand and trust on the other [93] . Studies often attend to different aspects of a research problem, but whether their implications should be treated as alternatives or complements in a quasi-summative way is debatable. We might conclude, in this example, that both trust and information are important in the context of CCS (which they undoubtedly are). Yet this does not do full justice to either study. If extensive, guided provision of information is able to lead respondents to reluctantly accept CCS, though not in preference to renewables [78] , should we conclude that a lack of trust can be overcome if sufficient information is provided? To do so would be to contradict the widespread critique of the (information) deficit model in relation to behaviour change [94] , yet it is also likely that information does play an important role in this and related contexts, particularly where scientific and technical knowledge matter [95] . In all likelihood the roles of information and trust are nuanced, conditional, interactive, dynamic and variable. It is in these and other interactions that there is particular potential for further research. Add to this other theoretical perspectives even within social psychology, such as place attachment, with its own correlates [10] , and one can see that even a single example raises questions about knowledge integration and also the limits to this [96] .
A further concept that merits discussion in the context of the social acceptance of energy is that of "pseudo opinions" and "non-attitudes" [97] [98]. Particular energy technologies may often be unfamiliar to publics. A (proposed) development may be new to a locality or the technology itself may be novel. Either way, individuals may have a low level of awareness and/or knowledge of the technology on which they are asked to comment and their attitude or opinion is liable to change as they learn more. It is this high instability and responsiveness to contextual change that has led researchers to use the terms "pseudo opinions" and "non-attitudes" [78] [99] [100] .
Techniques used to improve the depth of respondent knowledge include: i) using an Information-Choice Questionnaire (ICQ) [78] or similar, whereby participants are provided with a substantial level of neutral information about the technology; ii) the use of reconvened focus groups with stimulus materials [99] [101]; and iii) the analysis of automatic mental associations and implicit attitudes [102] , aimed at capturing instinctive reactions to attitudinal objects. In general the use of online panels by market research and polling firms also offers the opportunity to provide textual and graphical information to respondents at relatively low cost. To this one might add Q method, which aims not to provide neutral information, but which does nonetheless inform respondents of a wide range of opinion on a topic when presenting its 'concourse' [103] .
Despite these methodological options, the concept of pseudo-opinions raises some quite fundamental questions. In particular is the matter of what context one considers to be 'realistic', valid or reliable when questioning respondents. If people form and express opinions on a particular technology or proposal on the basis of highly limited information in real word settings, for example on the basis of exposure to short news articles, then a one hour focus group or a 20 minute questionnaire that provides neutral information is arguably not so dissimilar [104] . Overall, the matter draws attention to the dynamic and changeable nature of attitudes, something that needs to be borne in mind, whatever one's method, epistemology or ontology.
Multi-disciplinary frameworks and truth claims
The fundamental incommensurability of propositions developed for different purposes and -at the extreme -with different ontologies, raises the matter of competing truth claims. Arguably and briefly, the most relevant theories of truth in this context may be viewed as the coherence and correspondence approaches. While the former is concerned with coherence between propositions, the latter is concerned with the correspondence of propositions with the nature of a world posited as existing independent of human minds [105] . In arguing for frameworks that see value in drawing together insights from multiple perspectives, achieving propositional coherence is in principle more problematic than achieving correspondence coherence. Satisfying the demands of correspondence coherence requires empirical evidence, while satisfying the demands of propositional coherence requires truth conditions that are more difficult to meet when the world or an aspect of the world is understood very differently.
As emphasised, then, just as understanding and characterising energy technology acceptance more fully requires consideration of how best to bring different types and sources of knowledge together in a way that accounts for methodological assumptions, so does acknowledgement of the value of alternative (we think complementary) perspectives raise real conceptual challenges at the point of use -if one implicitly or explicitly (knowingly or unknowingly) holds propositional coherence to be a test of truth claims. Arguably, therefore, to simultaneously acknowledge the fundamental incommensurability of different perspectives while making use of the insights of multiple perspectives requires either neglect of their underpinning theory (not a problem for some) or the belief that despite reflecting different perspectives of -in this case the phenomenon that we term acceptance -a given study has revealed insights that have some reliable correspondence with an independent reality.
The option presented here -use of a general, category-based approach focussed on the context of acceptance (see also [106] and the energy cultures framework [58] ) -takes the latter view. It deliberately seeks to minimise theoretical subsumption, juxtaposing insights, albeit with some loss of theoretical integrity from contributing perspectives, but with the objective of minimising this. Hence while categorisation does in some cases lose aspects of the identity of contributing perspectives, this loss is arguably far smaller than that incurred with the alternative of prioritising the terms of a preferred contributory perspective, or prioritising the terms of another perspective with a strong theoretical core. Following these latter approaches maintains theoretical coherence at the cost of foregoing insights that are incompatible at a theoretical level.
Drawing on multiple perspectives and insights by definition requires attention to a wide range of factors. To some extent it reflects a philosophy of holism [107] implicit in the bricoleur's approach [34] referred to initially. However, holism being an ultimately unrealisable ideal [107] , we would position this type of eclectic framework within a pluralist philosophy of knowledge, preferably supportive of an interactive pluralism that seeks a dialogue among perspectives [108] .
Conclusions
While a wholly unified account of the dynamics of social acceptance of technologies is implausible, with the on-going diffusion and installation of renewable and low carbon energy technologies in the last decades, social acceptance has become a matter of considerable interest among stakeholders and a variety of academic disciplines. Yet despite the wide use of the term 'acceptance' in relation to energy developments within and without academia, definition and meaning of the term has been often taken for granted. Seeking to provide guidance for those relatively new to the literature, we have defined social acceptance and have presented an analytical framework for its study in relation to energy technologies, infrastructures and applications. Specifically, we have defined acceptance as: "a favourable or positive response (including attitude, intention, behavior and -where appropriate -use) relating to a proposed or in situ technology or socio-technical system, by members of a given social unit (country or region, community or town and household, organization)".
We have proposed an analytical framework for acceptance that makes, first, the distinction between three levels of social acceptance (general, local and household/organizational/ end user levels) based on the distinction between the acceptance of an energy technology, an infrastructure or an application; second, the characterization of social acceptance as a multi-actor phenomenon; and third, the characterization of the internal structure of individual acceptance.
In proposing this framework, we use as categories contexts of acceptance, in this way seeking to minimize theoretical subscription and hence maximise applicability across perspectives. We have acknowledged that the term 'acceptance' risks oversimplifying the interactions between societies, communities, collective actors and individuals and energy technologies and further risks perpetuating a normative top-down perspective of these relationships. Inevitably, simple concepts detract attention from related but implicit considerations. Nonetheless, we view the term 'acceptance' as having widespread resonance and hence as difficult to replace. The term and the processes that it denotes have significant implications on the field of energy policy and technology adoption and implementation, as well as for the quality of life of individuals, communities and societies.
A widely applicable framework allows different analytical perspectives to be integrated at a surface level. The social sciences have tended to frame energy acceptance studies from particular perspectives [23] , rather than engaging in an interdisciplinary, problemoriented effort to develop an integrative understanding of the social acceptance of energy technologies [31] . Yet no single analytical approach provides a framework for analysing more than a fraction of individual and social phenomenona, or for underpinning reliably successful policy interventions [109] [23] [58] . While complete unanimity of theoretical perspectives in this context is not possible, there is arguably a role for conceptual frameworks that categorise the many factors identified as influencing social and public acceptance of emerging energy technologies [71] . Not least, such frameworks are able to span categories of acceptance of energy technologies and to facilitate and encourage simultaneous consideration of the multiple influences on attitudes and behaviours. This in turn is a precondition for seeking to understand the relative and interacting effects of variables of interest to most energy social science researchers, regardless of discipline [31] . We offer our framework and thoughts on associated research problems and directions in this light. 
